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adjunct to conventional blood culture in the assessment of
febrile patients with haematological malignancies. By contrast,
pan-bacterial PCR with direct blood is currently less sensitive
than standard culture.
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Abstract
Several aspects of the procedure for obtaining blood cultures are
rather controversial. An international survey among 386 experts
was performed to investigate the clinical practice of obtaining
blood cultures from patients with a central venous catheter
(CVC). Among respondents, 64.5% obtain one set of blood cul-
tures from the CVC and one set from the peripheral vein (PV).
Other participants answered ‘two sets from PV’, ‘two sets from
CVC’, ‘one from PV’, ‘one from CVC’ and ‘other’ (9.1%, 4.1%,
8.3%, 7%, and 7%, respectively). Clinicians who, according to the
survey, demonstrated that they know the diagnostic performance
characteristics of cultures more often obtain one culture from the
CVC and one from the PV (73.9% vs. 61.7%, p 0.037).
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Bactaeremia is common among critically ill and haematology
patients and has been associated with high morbidity and
mortality [1,2]. Thus, clinicians have a low threshold for
obtaining specimens of blood for cultures [3–5]. Although
drawing a blood specimen for culture through a central
venous catheter (CVC) is convenient for both the patient and
physician, there are concerns related to the increased proba-
bility of a false positive result as a result of contamination of
the specimen [6–10]. On the other hand, blood cultures
drawn from a peripheral vein (PV) are less convenient and,
despite their increased speciﬁcity, they have less sensitivity
compared to blood cultures obtained from a CVC [11].
On the basis of results obbtained in a decision analysis
study [11], we believe that, for patients with suspected blood
stream infection who have a CVC in place, one set of blood
cultures should be taken from the CVC and one from a PV.
However, other studies suggest that PVs are preferable for
obtaining blood cultures (despite the presence of a CVC) in
order to minimize false positive results due to contamina-
tion. In this context, we sought to investigate and record the
current clinical practice of obtaining blood cultures by per-
forming an international survey.
A survey was conducted among clinicians indexed as cor-
responding authors for articles published in international
peer-reviewed journals in the ﬁelds of intensive care medi-
cine and haematology. We established communication with
corresponding authors who had an e-mail address at the
afﬁliation indexed by PubMed. Participants were asked to
complete a semi-structured web-based questionnaire regard-
ing their rountine clinical practice of obtaining blood cultures
from patients with a CVC in place.
The ﬁrst question addressed to participants was: ‘In a
patient with CVC suspected to have a blood stream infection
how many sets of blood cultures do you usually obtain
in your everyday practice?’ and the possible answers were:
‘one set from CVC’, ‘one set from PV’, ‘two sets’ and
‘other’. Participants who chose ‘other’ were called and asked
to brieﬂy describe the procedure used in their practice.
Respondents who chose ‘two sets’ were further asked to
deﬁne: ‘Which two sets do you usually order?’, with the
possible answers: ‘two sets from CVC’, ‘two sets from PV’
and ‘one set from CVC and one set from PV’. Set was
deﬁned as a pair of one aerobic and one anaerobic blood
culture bottle.
A subsequent question addressed the participants’ percep-
tion of the diagnostic performance characteristics of blood
cultures: ‘Which of the following do you believe is true?’ and
the possible answers were: ‘Culture from PV has higher
sensitivity and lower speciﬁcity than culture from CVC’, ‘Cul-
ture from CVC has higher sensitivity and lower speciﬁcity
than culture from PV’, ‘Culture from PV has higher positive
predictive value than culture from CVC’ and ‘Culture from
CVC has higher positive predictive value than culture from
PV’ (i.e. more than one possible correct answer could be
selected for this question). According to the available data in
the literature, both the second and third answers are correct.
A total of 2851 corresponding authors were informed and
invited to participate in the survey if they make decisions
about obtaining blood cultures. The online questionnaire was
accessed by 578 clinicians, of whom 386 responded (67%).
Overall, 249/386 (64.5%) participants answered that, for a
patient with a CVC in place who was suspected to have
blood stream infection, they usually obtain one set of blood
cultures from the CVC and one set from the PV. The rest
of the respondents chose different answers: ‘two sets from
PV’, ‘two sets from CVC’, ‘one from PV’, ‘one from CVC’
and ‘other’ [35/386 (9.1%), 16/386 (4.1%), 32/386 (8.3%), 27/
386 (7%), and 27/386 (7%) participants, respectively] (Fig. 1).
Of interest, 192 out of 386 experts who participated in
the survey (49.7%) indicated as correct at least one/two true
phrases that describe the diagnostic performance characteris-
tics of blood cultures. However, only 88/386 respondents
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FIG. 1. Everyday clinical practice among
386 experts regarding the procedure of
obtaining blood cultures from patients
with a central venous catheter (CVC) in
place.
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(22.8%) perceived in depth the diagnostic performance
characteristics of blood cultures (indicating both true phrases
as correct). Clinicians who have a deeper knowledge of the
diagnostic performance characteristics of blood cultures
more often draw ‘one culture from CVC and one culture
from PV’, in comparison to those who did not answer cor-
rectly the questions regarding the diagnostic value of blood
cultures (73.9% vs. 61.7%, p 0.037) (Fig. 2).
The results of this survey suggest that a considerable pro-
portion of clinicians choose to obtain only one set of blood
cultures in cases of suspicion of blood stream infection.
However, this practice may lead to high rates of false-nega-
tive results and, subsequently, to undertreatment. It should
be taken into consideration that most participants in this sur-
vey are assumed to comprise clinicians with expertise in the
ﬁeld. This raises a very interesting question about the proce-
dures followed by less experienced clinicians.
Furthermore, it should be noted that a considerable pro-
portion of the participants who chose to obtain one set of
blood cultures from the CVC and one set from the PV, and
then consider both results in the decision, are not com-
pletely familiar with the characteristics of the tests. Of inter-
est, knowledge of the comparative diagnostic and predictive
values of blood cultures obtained from CVC and PV appears
to be associated with clinicians’ routine practice. Finally, 27/
386 clinicians (7%) described various approaches with
respect to the procedure of obtaining blood cultures; a com-
mon element in all these approaches was the use of at least
one set from the PV.
The results of this survey should be considered in view of
certain limitations. First, the study has methodological limita-
tions inherent to the study design of surveys, including a self-
selection bias, as well as concerns regarding the validity and
reliability of responses; indeed, responses are descriptions
given by the participants, which may differ from reality
[12,13]. Furthermore, we did not record any speciﬁc data
concerning the clinical specialty of participants and, thus, we
cannot compare answers with respect to the work setting of
the respondents.
In conclusion, the present study outlines that, even among
experts, various issues regarding the procedure of obtaining
blood cultures in patients with suspected blood stream infec-
tion remains controversial. Knowledge of the diagnostic per-
formance characteristics of blood cultures is crucial when
choosing proper diagnostic procedures. The variety of
approaches taken indicates the need to establish and dissemi-
nate clear recommendations and guidelines on various
aspects of blood cultures.
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tion regarding the diagnostic value of blood cultures.
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Effect of different sample volumes on the
DNA extraction of Aspergillus fumigatus
from whole blood
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Abstract
Five methods were compared, using conventional PCR, for the
isolation of DNA from Aspergillus fumigatus conidia from 1–3-mL
samples of whole blood. A lower detection threshold of Asper-
gillus conidia was achieved using 3-mL rather than 1-mL samples
with three of ﬁve methods tested.
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Invasive fungal infections are increasing in immunocompro-
mised individuals and Aspergillus fumigatus is one of the most
important fungal pathogens that endanger this group of
patients. The detection of fungal DNA in blood or other
clinical material via PCR is highly sensitive and has been fre-
quently studied [1–5]. The initial problem is the extraction
of fungal DNA from clinical specimens. Despite many efforts
to ﬁnd an appropriate and sensitive method, there is no
agreement about an optimal procedure for the extraction
of A. fumigatus DNA from whole blood [6–9]. In addition,
to date, no study investigating the effect of different sample
volumes on the efﬁciency of DNA extraction from blood
samples has been carried out.
In the present study, we have analysed this effect on the
extraction of A. fumigatus DNA using ﬁve different methods
with two different sample volumes.
Methods include different techniques, such as a phenol–
chloroform extraction and three commercially available kits:
the Invisorb Spin Plant Mini kit (Invitek, Berlin, Germany),
the FastDNA kit (MP Biomedicals, Heidelberg, Germany) and
the High Pure PCR template preparation kit (Roche, Mann-
heim, Germany), with the latter kit using with two different
pre-treatment steps.
Suspensions of A. fumigatus (DSM 790) conidia were pre-
pared from fresh A. fumigatus colonies cultured on Sabouraud
dextrose agar plates (Becton & Dickinson, Heidelberg, Ger-
many) as described previously [10]. Dilutions were prepared
by diluting the original suspension serially 1:10 with sterile sal-
ine and checked by plating on Sabouraud dextrose agar. For
sample preparation, whole blood was drawn from a healthy
volunteer and spiked with A. fumigatus conidia yielding ﬁnal
concentrations of 1 · 105 to 1 CFU/mL, respectively. The
blood samples were divided into 5 · 1 mL and 5 · 3 mL,
respectively. Hypotonic lysis of erythrocytes and enzymatic
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